INTRODUCTION {#sec1-1}
============

Gingival enlargement is a common feature of gingival disease and represents an exuberant response to variety of local and systemic conditions. The gingival and associated soft tissues of the periodontium may be enlarged in response to various interactions between the host and environment. Although such enlargements usually represent an inflammatory response to bacterial plaque, increased susceptibility as a result of systemic factors should always be considered.

Calcium channel blockers are a group of drugs which are widely used in treatment of many cardiovascular disorders including unstable angina, hypertension, acute myocardial infarction, ischemic heart disease. It has been demonstrated that these drugs have important side effect on the gingiva, principally gingival enlargement. Gingival hyperplasia resulting from the use of calcium channel blockers has been reported both in medical and dental literature. However, the prevalence of this growth and its relationship with age, dosage, duration of intake, and oral hygiene have not been adequately addressed.

MATERIALS AND METHODS {#sec1-2}
=====================

A cross-sectional study was conducted in Railway Hospital, Perumbur, Chennai. A total of 213 patients (145 males and 68 females) were included in the study. The age range of the patients screened was 19-69 years. Patient\'s medical and drug history comprising of type, dosage, and duration of the drug administered was recorded. The study was based on the following inclusion and exclusion criteria.

SELECTION OF SUBJECTS {#sec1-3}
=====================

Inclusion criteria {#sec2-1}
------------------

Patients with cardiovascular diseases who were taking calcium channel blockers regularly for at least the last 6 months.\[[@ref1]\]Presence of at least 16 permanent teeth, with a minimum of 10 anterior teeth. No age and gender restriction was placed for the selection of subject

Exclusion criteria {#sec2-2}
------------------

Patients taking calcium channel blockers for less than 6 months.Patients who had undergone periodontal treatment within 6 months prior to the initiation of the study.\[[@ref1]\]Patients with concomitant systemic disorders known to affect the periodontal tissues such as endocrine disorders, diabetes mellitus, leukemia, thrombocytopenic purpura, and immunodeficiency states.Patients taking anticonvulsant drugs such as phenytoin, immunosuppressants like cyclosporin-A, azathioprine, oral contraceptives, sex hormones, and drugs that interact with calcium channel blockers.

Data collection {#sec2-3}
---------------

Patients were briefed about the purpose of the study, the examination procedure and informed consent was obtained. Following this, information was collected regarding patients demographic factors, dental history, oral hygiene practices, and habits. A detailed case history was recorded in the specially prepared Performa. Information regarding patient\'s medical history, type, duration, and dosage of the prescribed medication was recorded and analyzed.

Clinical examination {#sec2-4}
--------------------

The clinical examination included extraoral and intraoral examination. Extraoral examination included examination of symmetry of face, lymph nodes, and lip seal.

Plaque index.\[[@ref2]\] gingival index,\[[@ref3]\] and calculus index\[[@ref4]\] were recorded for the Ramfjord index teeth. Gingival overgrowth was assessed using new clinical index for drug-induced gingival overgrowth\[[@ref5]\]

Ramfjord index teeth were selected because cross-sectional studies have found a good correlation between mean values from the Ramfjord teeth and whole mouth scores for dental plaque\[[@ref6][@ref7]\] gingival inflammation,\[[@ref6][@ref7]\] supragingival, and subgingival calculus.\[[@ref2]\]

RESULTS {#sec1-4}
=======

A cross-sectional study was conducted in cardiac patients prescribed with calcium channel blockers, visiting Railway Hospital, Perumbur. A study population of 213 patients who met the inclusion and exclusion criteria was selected. Drug and demographic data for each subject were recorded. The periodontal condition of all subjects was assessed using plaque index, gingival index, calculus index, and papillary bleeding index. The extent of gingival overgrowth was assessed using Eva Ingles new clinical index for drug-induced gingival overgrowth. The data were later subjected to statistical analysis.

[Table 1](#T1){ref-type="table"} shows that prevalence of gingival overgrowth is more in patients taking Nifedepine. [Table 2](#T2){ref-type="table"} and [Figure 1](#F1){ref-type="fig"} showed that there was strong significant difference related to the plaque index according to gingival overgrowth P (\<0.001\] that was highly significant. [Table 3](#T3){ref-type="table"} and [Figure 2](#F2){ref-type="fig"} showed that there was strong significant difference related to the gingival index according to gingival overgrowth. [Table 4](#T4){ref-type="table"} and [Figure 3](#F3){ref-type="fig"} showed that there was strong significant difference related to the calculus index according to gingival overgrowth. [Table 5](#T5){ref-type="table"} shows the correlation analysis between gingival score, plaque score, calculus score with severity of gingival overgrowth. The results showed a significant correlation between gingival score, plaque score, calculus score with that of severity of gingival overgrowth. [Table 6](#T6){ref-type="table"} shows the correlation analysis between severity of gingival overgrowth with duration of drug taken. The results showed that there was no significant correlation of severity of gingival overgrowth with the duration of drug taken. [Table 7](#T7){ref-type="table"} shows the number of patients taking Nifedepine with good oral hygiene and poor oral hygiene. The above results showed an increase in the mean value of gingival overgrowth in patients with poor oral hygiene \[[Figure 4](#F4){ref-type="fig"}\]. [Table 8](#T8){ref-type="table"} shows the number of patients taking Diltiazem with good oral hygiene and poor oral hygiene. The above results showed an increase in the mean value of gingival overgrowth in patients with poor oral hygiene \[[Figure 5](#F5){ref-type="fig"}\]. [Table 9](#T9){ref-type="table"} shows the number of patients taking Amlodipine with good oral hygiene and poor oral hygiene. The above results showed an increase in the mean value of gingival overgrowth in patients with poor oral hygiene \[[Figure 6](#F6){ref-type="fig"}\]. [Table 10](#T10){ref-type="table"} shows the number of patients taking Verapamil with good oral hygiene and poor oral hygiene. The above results showed an increase in the mean value of gingival overgrowth in patients with poor oral hygiene. [Table 11](#T11){ref-type="table"} showed that an increase in dosage didn′t significantly cause severity of gingival overgrowth. [Table 12](#T12){ref-type="table"} showed that an increase in dosage didn′t significantly cause severity of gingival overgrowth. [Table 13](#T13){ref-type="table"} showed that an increase in dosage didn′t significantly cause severity of gingival overgrowth and [Table 14](#T14){ref-type="table"} showed that an increase in dosage didn′t significantly cause severity of gingival overgrowth.
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Drug use pattern with gingival overgrowth (chi- square test)
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Plaque index according to gingival overgrowth (ANOVA test)
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Gingival index (descriptive statistics)
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Calculus index according to gingival overgrowth (descriptive statistics)
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Correlation analysis (pearson correlation analysis)
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Correlation analysis (Pearson correlation analysis)
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![Nifedipine‑induced grade I gingival enlargement](JISP-16-430-g011){#F4}
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Diltiazem good oral hygiene (chi-square test)
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Amlodipine good oral hygiene (chi-square test)

![](JISP-16-430-g014)

![Amlodipine‑induced grade II enlargement](JISP-16-430-g015){#F6}

###### 

Verapamil good oral hygiene (chi-square test)
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Amlodipine
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DISCUSSION {#sec1-5}
==========

Calcium channel blockers are a group of drugs which are widely used in treatment of many cardiovascular disorders including unstable angina, chronic stable angina, hypertension, supraventricular arrhythmias, acute myocardial infarction, and ischemic heart disease. The total number of prescriptions of this class of agents has continued to rise in recent years. These are most commonly used drugs in various clinical situations due to low cost, easy availability, and effectiveness. It has been demonstrated that these drugs have important side effect on the gingiva, principally gingival enlargement.\[[@ref8]\]

Gingival overgrowth resulting from the administration of calcium channel blockers has been reported in both medical and dental literature.\[[@ref8]\]

The risk factor that could be identified in the present study is males being more likely to develop gingival overgrowth than females. This suggests that a gender-related factor may predispose males to the development of gingival overgrowth. A link to androgen metabolism may be suggested since Nifedipine increases the conversion of testosterone to 5a dihydrotestosterone when added to gingival fibroblasts. The active androgen metabolite could target subpopulations of fibroblasts. Studies done by King *et al*.\[[@ref9]\] and Thomason *et al*.\[[@ref10]\] and evidence from animal studies also support this finding. It is speculated that a serum threshold above which overgrowth occurs is lower in males.

The observation made in this study is that neither the dosage nor the duration of the drug prescribed had a significant contribution to the development of gingival overgrowth. The dosage of the drug prescribed in patients who developed gingival overgrowth did not differ much from the patients who did not develop the same. Other pharmacokinetic factors that may be more relevant in relation to the expression of gingival overgrowth include bioavailability, degree of protein binding, volume of distribution, and the overall assessment of drug concentration in relation to time.

In this cross-sectional study the mean plaque index, gingival index, and mean calculus index was statistically significant in patients diagnosed with drug-induced gingival overgrowth. Previous studies have shown that plaque-induced inflammatory changes within tissues will exacerbate the expression of drug-induced gingival overgrowth. This finding suggests causality, with the patient\'s oral hygiene being a significant risk factor for both the development and expression of drug-induced gingival overgrowth. The findings of the present study concerning dental plaque associated with gingival overgrowth are in accordance with Morisaki *et al*.\[[@ref11]\] and Barclay *et al*.\[[@ref12]\] These studies suggested that gingival overgrowth due to calcium channel blockers administration can exist in the presence or the absence of dental plaque, although this factor has the potential to aggravate the effect of drug on gingiva.

To summarize, this study suggests that the prevalence of gingival over growth was significantly higher in the nifedipine group compared to the other group. Poor oral hygiene status shows increased severity of gingival overgrowth irrespective of the drug. Elderly males seem to be more susceptible to the development of gingival overgrowth. The gingival response was not dependent on the dose and duration of drug administered although the presence of local factors seemed to aggravate the same.

So, further studies at an enzyme histochemistry and genetic level should be explored to know the exact etiopathogenesis of gingival overgrowth in patients treated with calcium channel blockers, so that appropriate management strategies can be devised.

SUMMARY AND CONCLUSION {#sec1-6}
======================

Elderly male patients treated with calcium channel blockers were at higher risk for gingival overgrowth. The extent of gingival overgrowth in patients taking calcium channel blockers depended on presence of local factors/oral hygiene.

From the results of the present study it can be concluded that the gingival overgrowth does occur with calcium channel blockers. It has been observed that the local factors as well as oral hygiene play a role in the degree of gingival overgrowth, poorer the oral hygiene or more the local factors, more the propensity of gingival overgrowth. Prevalence of gingival over growth was significantly higher in nifidipine patients as compared with other drug groups.
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